Seven complete mitochondrial genome sequences of bushtits (Passeriformes, Aegithalidae, Aegithalos): the evolution pattern in duplicated control regions.
The control region (CR) of the mitochondrial DNA exhibits important functions in replication and transcription, and duplications of the CR have been reported in a wide range of animal groups. In most cases, concerted evolution is expected to explain the high similarity of duplicated CRs. In this paper, we present seven complete mitochondrial genome sequences from the bushtits (genus Aegithalos), in which we discovered two duplicated CRs, and try to survey the evolution pattern of these duplicated CRs. We also found that the duplicated CRs within one individual were almost identical, and variations were concentrated in two sections, one located between a poly-C site and a potential TAS (termination associated sequence) element, the other one located at the 3' end of the duplicated CRs. The phylogenetic analyses of paralogous CRs showed that the tree topology were depending on whether the two high variable regions at the upstream of TAS element and the 3'end of duplicated CRs: when they were concluded, the orthologous copies were closely related; when they were excluded, the paralogous copies in the same lineages were closely related. This may suggest the role of recombination in the evolution of duplicated CRs. Consequently, the recombination was detected, and the breakpoints were found at ∼120 bp (the upstream of the potential TAS element) and ∼1150 bp of the alignment of duplicated CRs. According to these results, we supposed that homologous recombination occurred between paralogous CRs from different mtDNA molecule was proposed as the most suitable mechanism for concerted evolution of the duplicated CRs, and the recombination took place in every replication cycle, so that most part of the duplicated regions remain identical within an individual, while the 5' and 3'end of the duplicated CRs were not involved in recombination, and evolved independently.